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PAHs 降解菌进行了研究。采集了西南印度洋中脊热液区附近 1 个水柱(DY105 17A 
IR-CTD5)的 9个深海水层海水样品用混合 PAHs（菲、芘、荧蒽、蒽）和单一 PAH为






PAHs 降解菌群和菲降解菌群。采用平板分离法，在 9 个混合 PAHs 降解菌群中分离
到 29 个不同的属的 168 株可培养细菌。可培养细菌的系统发育分析表明，它们分别
属于 6个大类，其中主要是变形菌纲 α亚群(62%)和 γ亚群(23%)细菌，其它 4类分别
为变形菌纲 β亚群（3%）、高 G+C革兰氏阳性菌类群（3%）、CFB类群（6%）和低
G+C 革兰氏阳性菌类群（3%）。其中 α 亚群包含 29 个属中的 18 个属，种属多样性
十分的丰富。单菌降解实验表明，分离获得的大多数菌株都能利用 PAHs进行生长。
其中 Alterierythrobacter、 Bacillus、 Citricella、Idiomarina、 Lutibacterium、 Maricaulis、 
Thalassospira、Martelella、Pseudidiomarina、Roseovarius、 Salipiger 等菌属未有过
PAHs降解的相关报道。 























3．从 DY105 17A IR-CTD5 站位的深海水样中分离了一株高效的 PAHs 降解菌
H25，其 16S rRNA 基因与新鞘氨醇杆菌属的 Novosphingobium pentaromativorans 
US6-1T有最高同源性为 96.0％。通过生理生化特性、脂肪酸成分的分析，G+Cmol%








的 Pseudoruegeria属新菌株 PTG4-1进行了鉴定。通过 16S rRNA基因序列的系统发
育分析，生理生化特性的比较，脂肪酸成分的分析及 G+Cmol%的测定，确定该菌株

























Polycyclic aromatic hydrocarbons (PAHs) were are ubiquitous compounds containing two or more 
benzene rings. The presence of PAHs in the environment is a considerable public health 
hazard because of their intrinsic chemical stability, high recalcitrance to different types of 
degradation and high toxicity to living organisms.The principle processes for their 
successful removal are currently believed to be microbialtransformation and degradation. 
But bacteria involved in organic pollutant degradation in deep sea environments are largely 
unknown.  
This study aimed at finding bacteria can utilize PAHs, identifying the functional genes 
involved in the biodegradation, and elucidating PAHs metabolism pathway.The main 
results were as follows: 
1．In this report, the diversity of polycyclic aromatic hydrocarbon (PAH)-degrading 
bacteria in the deep sea water column of 4766m water depth was analyzed. The sampling 
site was on the southwest Indian Ridge (IR), nearby where several hydrothermal vents 
locate. After enrichment with a PAH mixture (phenanthrene, anthracene, fluoranthene and 
pyrene)and single PAH, 9 PAH- and 9 phenanthrene-degrading bacterial consortia were 
obtained, one at each sampling depth ranging from 20m to 820m above the bottom. Both 
culture-dependent and independent methods revealed many new bacteria involved in PAH 
degradation, which significantly differed with those previously reported. Statistically, alpha 
and gamma subclasses of Proteobacteria were confirmed as the major group in the 
communities; Actinobacteria, the CFB group and the Firmicutes bacteria were additionally 
detected. Although community structures dynamically changed spatially and temporally, 
bacteria closely affiliated to Alcanivorax, Novosphingobium, Rhodovulum, Bartonella, 
Arthrobacter and Azospirillum most frequently occurred. In addition, many bacteria had the 
highest similarities ranging from 88 % to 97% with 16S rRNA gene sequences retrieved 
from GenBank database. However, only part of the detected bacteria has not been isolated. 
Among those purified isolates, more than half were confirmed to grow with the PAHs 
mixture.  















Indian Ocean was studied phenotypically, genotypically and phylogenetically. The isolate 
can utilize several polycyclic aromatic hydrocarbons. Analyses of 16S rRNA gene 
sequence, DNA base composition and whole-cell fatty acid profile revealed that the isolate 
is a member of the genus Novosphingobium. However, the sequence similarity of its 16S 
rRNA gene to those of known members of this genus Novosphingobium ranged only from 
92.1% to 96.0 %, implying that the isolate is distinctive. The results of DNA-DNA 
hybridization experiments and physiological characterization also indicate that the isolate 
represents a novel Novosphingobium species, for which the name Novosphingobium 
indicum sp. nov. was proposed. The type strain is H25. In addition, two fragments which 
contained the α and β subunit of dioxygenase gene and its upstream and downstream 
sequences were obtained by PCR. 
3．A bacterium named PTG4-1 was isolated from deep-sea sediment at the site DY105 
17A IR-TVG4 of Indian Ocean. According to its morphology, physiology, fatty acid 
composition and 16S rRNA gene sequence, the novel strain fitted well into the genus 
Pseudoruegeria, but could be easily distinguished from all other known Pseudoruegeria 
species described to date. The name Pseudoruegeria indicum sp. nov. is proposed, with the 
type strain PTG4-1. It is able to degrade a wide range of polycyclic aromatic hydrocarbons 
(PAHs). To get insight into the mechanism of biodegradation, the intermediates of 
fluoranthene, phenanthrene and dibenzothiophene degradation were examined with 
GC-MS. And their biodegradation pathways were also suggested. 
For its broad utilization of PAHs and adaptability in marine environment, such a strain 
may be useful for bioremediation applications in polluted oceans. Further analysis is on the 
progress. 
In summary, this report revealed for the first time that PAH degrading bacteria are 
widespread in the deep-sea water column. Evidently, they take part in the carbon recycling 
of marine ecosystem by mineralizing the persistent organic compounds, with minute body 
size but huge effects, considering the oligotrophic and boundless deep sea environments. 
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